Peanuts (Arachis hypogaea L.) are a valuable leguminous crop used in silage and for production of seeds high in protein and oil. Flowering, self-pollination, and fertilization in most peanut species occur above ground (14) , while ovary and pod development occur only after gynophore (peg) elongation and penetration of the ovary into the soil (4) . Following aerial proembryo development, an intercalary meristem located at the base of the ovary becomes active and the dividing cells form a modified gynophore or peg, which elongates in a positively geotrophic manner carrying the ovary at its tip toward the soil (6, 13) . Further ovary and pod development is arrested until the tip penetrates the soil.
The anatomy and morphology of the developing ovary and pod have been described (4) ; however, the physiological mechanisms governing development inhibit pod development in vitro and in vivo (19, 20) . Ziv (19) and Ziv and Sager (20) found that W,2 R, and B light promoted elongation while inhibiting pod formation. Far red (FR) radiation has the same effect as darkness in inhibiting gynophore elongation while promoting pod formation. Peanut ovules were found to influence the initiation of pod enlargement, since the pod did not enlarge when the ovules aborted. However, after enlargement had begun, the surrounding tissue continued to develop when the ovule aborted, indicating that the continuation of enlargement was not controlled by the ovules (1). This work suggests that some photoreceptor, located within the peanut reproductive structure, controls gynophore elongation as well as pod, ovule, and embryo development. The purpose of the present study was to determine the nature of the photoreceptor that controls the light-dependent development of the peanut ovule and embryo, and to determine whether the photoreceptor activity is located in the ovular or the embryonic tissue.
MATERIALS AND METHODS
Peanut plants (North Carolina 7, seeds from a 1982 crop supplied by Dr. Howell, USDA, Beltsville, MD) were grown in 12-inch plastic pots containing a soil mixture that was composed of one-half Baccto potting soil (Meyer Seed Co., Baltimore, MD) and one-half acid-washed sand and raised in a glasshouse under natural light conditions. Upon flowering, the peanut plants were transferred to a growth chamber with 16-h daily photoperiods consisting of: daylight fluorescent light at 200 Amol m-2 s-' between 400 and 700 nm, constant temperature at 25 ± I°C, and constant RH at 78 ± 10%.
Although a modified form of a true gynophore, the term 'gynophore' will be used in preference to the trivial term 'peg' since it most nearly describes the anatomical structure and since it emphasizes the maternal origin of the tissue. However, the terms gynophore and peg may be used interchangeably. Ovules and embryos from the newly developed gynophore were immature and difficult to culture. To stimulate ovule and embryo development, aerial gynophores 2 to 3 cm long were inserted into black plastic tubes (PCV tubing sealed at one end). These tubes were about 6 cm long and were attached to the aerial gynophores using masking tape. A small amount of vermiculite was added to the bottom of each tube to prevent rotting of the gynophore tip. Gynophores were used at any node and the tubes were allowed to hang from the plant to simulate insertion into the soil. The gynophores were allowed to grow into the tubes for I week. At the end ofthis period the proximal ovules have grown to an average volume of about 3.0 mm3 which is large enough to allow successful culturing. The (20) .
Zamski and Ziv (18) suggested that the proembryo controlled gynophore elongation, possibly by the secretion of growth regulators into the intercalary meristem located proximal to the ovules. However, our observations clearly demonstrate that embryo development is not directly affected by light, but rather is controlled by light perception in the ovular tissues. The regulation of ovular development is a phytochrome-mediated response in the maternal ovular tissue, and phytochrome localized in the ovular tissue may control growth regulator changes that are responsible for both ovule and embryo development. Phytochrome-mediated development in other ovular tissues has, to the best of our knowledge, never been studied. However, there has been a large amount of work with light-mediated germination and dormancy responses in seeds (fully mature ovules). Phytochrome has been found in dry (16) and imbibed seed (2, 5, 12, 22) to be localized in the embryonic axis, and it is this phytochrome that regulates seed germination. Phytochrome has also been measured in mature peanut embryos (G. F. Deitzer, unpublished results). The present study demonstrates that phytochrome in the nonembryonic tissue of the developing ovule acts as the photoreceptor for the control of embryo development. Thus, if phytochrome is absent in the proembryo, then the phytochrome in the ovular tissue may regulate its synthesis in the embryo. However, it is equally possible that there is phytochrome in the proembryo, but that the subsequent steps that control embryo development are absent. Experiments designed to distinguish between these possibilities are currently in progress.
That the nonembryonic ovular tissue could be the sole site of photoreception, with subsequent control over other developmental processes, is supported by results on other phytochromemediated systems where light perception in one tissue of the plant produces a physiological response in another tissue. OelzeKarow and Mohr (9, 10) demonstrated that phytochrome was responsible for the control of synthesis of lipoxygenase in the cotyledons of mustard, but light was perceived in the hook region rather than in the cotyledons. They concluded that interorgan communication allowed for phytochrome-mediated signal transmission. Similarly, Caubergs and DeGreef (3) found that light treatments to the embryonic axis and primary leaves of bean mutually influenced hook opening. They showed that a very precise, highly ordered biophysical recognition system of light signals existed in the plants and that the transmission of the signals between the different organs was rapid and phytochrome mediated. Mandoli and Briggs (7) found that R light irradiation in the region around the coleoptilar node of oat seedlings resulted in maximal coleoptile growth stimulation and mesocotyl growth suppression. They noted that, although phytochrome was found throughout the etiolated oat seedling, only phytochrome conversion around the node determined the photomorphogenic response. Wagner (17) found that leaves of wheat seedlings would unfold even when only part of the leaves were irradiated with R light. He determined that a phytochrome-mediated growth factor quickly spread in the plant causing the unrolling of the leaves. Pilet and Ney (1 1) found that maize roots showed a strong and rapid inhibition of elongation to W light when the root cap was illuminated. Irradiation with W light on the elongation region of the root did not affect growth. In a similar manner, phytochrome localized in the peanut ovular tissue, may regulate developmental changes, possibly through changes in growth regulator content, which result in gynophore elongation as well as pod, ovule, and embryo development.
